(12)»»tt**ttl=*-3^T»PaF*LfcHPRHllli 



(43) m&'AMB 
2004 *f 3 11 B (11.03.2004) 




PCT 



(10) Ht5^H## 
WO 2004/020460 Al 



(51) g|g*#If#5I 7 : 

C12P 21/02, A61 K 38/00, A61 P 35/00 



C07K 5/027, 



(21) H®fcHEI#^: 

(22) SfgUJgB: 

(25) HBStiJjSCBMIS: 

(26) BB&M0>Vff: 



PCT/JP2OO3/O10957 
2003 ^8 £28 B (28.08.2003) 
B*!5 
B*|g 



(30) gftltx-*: 

$#1812002-255141 2002 ^8 £30 0 (30.08.2002) JP 

(7i) mmx(mm^<±xo^m\z'o^x): 

83tft£dtt (YAMANOUCHI PHARMACEUTICAL 



CO., LTD.) [JP/JP]; T 103-8411 H*« 
#HT-T |3#1 1 # Tokyo (JP). 



(72) 
(75) 



(NAGAI,Koji) [JP/JP]; T 174-8511 $S$ 'h 
£;R-T1 1§8^W£fc§igtta£ttrtTokyo 
(JP). £ □ b S (TANIGUCHIJVlasatoshl) [JP/JP]; T 
305-8585 3E«mo< If mm+#B. 2 1 tUifc&II 
tt^^ttW Ibaraki (JP). flBB (SHINDO,Nobuaki) 
[JP/JP]; f 305-8585 -3 < l* T& 2 1 

llj£AliaM*xt&tt A Ibaraki (JP). * ffl * (TER- 
ADA,Yoh) [JP/JP]; T 305-8585 ft O < If T*T (9^ 
M21 0j£rt8S1*5e#*tfc Ibaraki (JP). A ft 
51 (MORI,Masamichi) [JP/JP]; f 305-8585 £*Sft "3 
<lim»*3^fi2 1 lU^rtliSI1*it*art Ibaraki 
(JP). IBS W n (AMINO^Nobuaki) [JP/JP]; f 305-8585 



(54) TiUe: NOVEL DEPSTPEPTIDE COMPOUND 
(54) Kfc** 




(57) Abstract: A novel compound which is useful as a preven- 
tive or a remedy for diseases in which HDAC participates, in 
particular, tumor and cell proliferative diseases. A depsipep- 
tide compound or its pharmaceutically acceptable salt has a 
favorable HDAC inhibitory effect and an activity of inhibiting 
the proliferation of human cancer cells and, therefore, is useful 
in treating and improving diseases and pathogenic conditions 
in which histone acetylation participates, in particular, tumor 
and cell proliferative diseases. 

(57)«&:HDAC®H^*-4MU ftldMttUBJIM 

tt*ft®*i»*L < itjMEttfc LT*Hft«inb*ni 



WO 2004/020460 Al llll II II 1 1 II II II II 1 1 II II II II III II I II 



afl Ibaraki (JP). t&tt (SUZUMUHA^en-ichi) 
[JP/JP]; f 305-8585 O < tf * tS^tffi: 2 1 lU 

Ibaraki (JP). ft ft (TAKA- 
HASHMsao) [JP/JPj; T 174-8511 

;R— T@ l#8#Llj£rt«a^a£art Tokyo (JP). 

ftffi (AMASE,Mitsuo) [JP/JP]; T 174-8511 MM 
ttrt Tokyo (JP). 

(74) ft 31 A: g# * = , H(NAGAI,Shozo et al.); T 174- 

8612 ««b itaET H7fi^ ujirta 

**a#ai*tt»l*J Tokyo (JP). 

(81) Ja^B (BPi)i AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NT, NO, 



NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, 
SL, SY, TJ, TM, TO, TR, IT, TZ, UA, UG, US, UZ, VC, 
VN, YU, ZA, ZM, ZW. 

(84) JIS B Vlfi*;: ARIPO ftlfr (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), 3.— 7 v7*#lt (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ y 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



WO 2004/020460 PCT/JP2003/010957 

W B ft 

7 — t?(Histone Acetyltransferase); HAT) i fc * h VjftT-fcTyWMMl ( fc * h ^xTir 
^ 5 — If (Histone Deacetylase); HDAC) t <D'< V V* \C X oXMU £ tlX V ^ 5 n t 
btlXlS'O. ^<oa»0> HAT fttffc: HDAC fi$m%.&tl*:<Dfc^MMZ&rt 5 

StKttrtmte&fttVS (Ogryzko.V.V. et al Cell 87, 953-959, 1996, Brown,C.E. et al 
Trends Biochem.Sci. 25(1), 15-19, 2000, Grozinger,C.M. et al Proc.Natl.Acad.Sci.USA 96, 
4868-4873,1 999) . 

zmmx. toifcto\z.&T*?/\'{£Kxhi/&wm£it* hdac fit^ffliirtSwi: 

^J^lfj «t <9%abtlX^1t (Counsens,L.S.et al J.Biol.Chem. 254, 1716-1723, 1979) e 
U£®ttmMV0<O TrichostatinA(TSA)fiMJi$^li^ $MU8$£* t (Yoshida,M. et 
al Cancer Res 47, 3688-3691, 1987, Yoshida,M. et al Exp.Cell Res 177, 122-131, 1988) , T 

#r*-i yxzmm-tzzktf&m&titco tsa femmft\zMT±^Mkt * 

mZ-Ss *MM*S!Lfc HDAC £ffil^fctfc*to»fc TSA ASM^J* HDAC mmMXhSZ. 
t&ffitDfrkte^tz (Yoshida,M. et al J.Biol.Chem. 265, 17174-17179, 1990) o 
HDAC IMftUHU «^»#±, «IMK*lBja©»iljES<fc, *MMS3k Ttfb- 

(Marks,P.A. et al J.Natl.Cancer Inst., 92, 1210-1216, 2000, Kim,M.S. et al Nature Med. 

7 437-443, 2001 ) 0 £ tc % <D ftH t , #J;tf«&;!E, Sa^S^I, &J**P§ 
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(Darkin-Rattray,S.J. et al Proc.Natl.Acad.Sci.USA 93, 13143-13147, 1996) ft WBlfcti&ft. 

(Steffan,J.S. et al Nature 413, 739-743, 2001), M\M\n^<D^WtM (Chen,W.Y. et al 
Proc.Natl.Acad.Sci.USA 94, 5798-5803, 1997) ft ftJ&/B ^tltfc 9 , ft 

g|£ £ ft -5 r. <!; £ HX V > 6 0 
S¥{-ftoT,HDAC Pt^ffl^^l-SK^^^S^^xV^T 0 ^ Kte-£4fe, 

mtf* FK228 mmtxfikipm). RUTtt-^ztiziksm a, b^^c-(«i# 

I^ife 1 2 #.BS) WfB^^fc^o - tlb<Dik&m* JUffft HDAC Pfl«^ffl U 




itsm it^B itsvtc 

[#$H^:£$fcl ] Nakajima, H.ib, TExperimental Cell Research.], 1998 f£ 241 
m 126-133 H 

[WftXfik 1 ] WO00/42062 %'<V~7 UyY 

imttffi 2 ] b *mmff\tim / £fflftffl 2001-348340 
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BP*>, #3Pjlte> hdac BWJftlWWl«*li: b"C*ffl*, Tit (i) 

^^"f - K-ffc-g-fc ,«b£^R ^sfcie-f 5h ^fcti-tn^oKH^t-fF^StiSift ; » 
£L<fl, TsSO) f*$tL5¥®^3t^Wb^o^«[a] 25 D -349.3° (c0.05, 

tjS(i Dr^^^s^ffifll^^t^oi^^apD -65.3° (co.20, *9 y- 




s 



(I) 



(II) 
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*wm. ±A (I) «L<tt (II) -e^^tLSxV^^HMb^^fe 

±13* (i)Xli(H) T^^nSr^v-^^K^^^fcfi^tibwi!? 
MMt&ot, #^)*(7)±^; (i) «u<(4 (ii) x°^£tiz>??^y^ m 

a (Pseudomonas) z%mk&&£mm*%mtm\zxtmu %mik&mzw 

- (Pseudomonas sp.) Q71576t* £ ^ 5 £ t & X # 5 „ *mW<DM¥ Wttttfi 
fOOO/42O62*&*K1B*J0>iI 3. ft*5, #jfi#cf± a - K JiXfc*- 

(Pseudomonas sp.) Q71576t LT34NZl^gC&A^IIS«^W^FJf#rF^^-fe 
-«!t#-J§-FERMBP-6944-S§- (*fE 0 1999^1 £ 8 0 ) £ LTBI£t&K£*IT^5o * 

- \?*-t* t°— (Pseudomonas sp.) Q71576#cta, ^» b#8t $ ifrtMSE.® 

t%mzm^btl%t%Mk VXiis F'ti-X tT— Q7l576#criSflJ/fl1-5£ 
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g^^dr*, tt-fbrv^s^A, weht^*=^a, «r^^, sife^w 

*«©tt*«#/fl^&*i<5. &MM.b L"Oi, tf^^ 7jy?A 

t < 5 ~ 7 . 5 oisiCiSits t fctis. «m»iiijtt«nft©afifc, a 
ici »)K'fk^**ttttJi"5wfciST?frs. w^tf» 7^-7^ h (SftiSfll) xad 

-2, ^^^^ (Sftffl*, JUTI^C) HP-2 0, 

ig«*«tcrtbb©*«csr*D^, a<«»u mit&to&tiimi-Zo friz. ±m<D&m 
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7 -f- (HPLC), Wijgffi^3£jfe^J;9*btcMm^*»l?^5-i* $ ^*S. 

mi im* 9&mimmmzti* mmxte#mnmz.® j *&tiz>o 
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#1 x. tf * r 7 y ^ v' | ?A©J; 9 fc»»»*«JI* ^ y 3 -^Hfc* ^ v- •> A 

J; US' aH, ^7fy> t Ku^^P^t^n-X, t KP*^PWf/Mr 
/w u 7 * \s— h * ifvm&t. tz it 1 ^14 5 v * fiflMMSMt^fc <D~7 4 )VJ* ti^ 

n<D&otmmi n-ftau* RJBf3WSr«LTv^-cb«tv\ 

«**toka*£**i*. #7k^t£«mk »WW©*JR#Jfc LT«, W^tf^oif 

mmt mmm. wmu &m<\&l 
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fr\ 57-l59(l983)&tf rg^;^57No.K 4*WfUfflffij, 7*#tlw]fe> V7ht 
Jx-yM±, 78-82,(1 988)#R8L 

H 1 tt, Q <£> 'H-NMR h/^^^-fo 

[H 2 fi % Q <D I3 C-NMR hfr&Tfi-to 

m 4 tt % fc£-#> R 0> l3 C-NMR h/v^r^-f o 

mmmi 

A4 g> M7klL£"at?igil& (pH7.0)100mL&, 500mL^H^|7 7* =1:^1, 120 
°C-C20#«®Lfc o ^5/ h*53ffiftl:l<4t**fcv a - ^*t°- 
Q71576*£ii#JSo-C&«U 28°C, 200@^/^O^#-C3 0 MJgftgjt U 

fP^)2g, L-v-*7M y£gfe£-7MWfc0.5 g , TK^lTKlL^^tfi^ffi (pH5.0) SrtOOmL 
-fo500mL£OH£:7 7*=i|£#aU 120t:-C20#M»» Lfc. £©J&ttJtetfrfB«# 
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*8E&2mLl"o8HiU 24°C > 220fsHB/#©&#T?3 0 MlfiKI Lfc. 

, STR-PREP-ODS-M (20 X 250mm) &t>*Tir h V /WtK (30/70) SrfflVVfcHPLC (% 
}§9ml/min) to» *) il U {5M$f^28#^t>36#0®# 1 Srftfco ®# 1 ^r^ffT 
fISigil, ;-MZ.mMLtc&. £ {CCOSMOSIL (20 X 250mm) ^t/Tir h 
- h y/U/0.25% h !)7ndRS|* (40/60) &fflV>fcHPLC («9ml/min) £?7V\ & 

11.8mg<Sr#fc, 

^>3-Xl0g, tfx h**-f-20g, *°y^7°hV5g, g?©^**5g, WIM/-^* 
A4g, ^tfTKlLi^tf** (pH 7.0) 100mL&, 500mU£tf>H£:7 7* £#&U 120°C 

Q7l570t*£»*8toTifcfIU 28°C, 200EHB/#tf>£#:T? 3 B U 
mmmmtLlto fc\Z±ttkmm<Dj%&5WriL%3l&<DE.ft7 7X = Kft%iU 120°C 
"C20#Pfl«fS L7c 0 rtL{CfR-Sa^||»S:2%ro«-g-C«aU, 28«C, 2000^/^© 

^#r*3 BfflMWL%mu %-&m&mnt u/c 0 300^^^-77- 

*y#— K-ry—y h50g, #y^:/hy5g, i^^Sg, W-v^^^^-bTKfBti 

2g N L-'>*^V0.5 g s L(-)-7°P U ^0.5 g , 7K)t7KlL^^tf« (pH5.0)200L*ttii^, 

i2o 0 c-e2o^rfl^tfc 0 ^tL(d^^TO*^^i%^#J^T'^ab, 2o°c, 400^/ 

$h i5^200L©ii**©*#t?7 B TO* Lfc„ 

:(DJ:5^ LTt£* Lfcifcfctt 200L ZmttV pH 3.0 ClflifiE U v^-7V*jiM 
T0*i±»*fc»^«IL*:. rO±^»20L^^^^VHP-20 (Hg^XH 
ttSi) &3H*Ufc*MI18cnu 150cm<75^7^^®^^*"C, BW^^SrK* 
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lOOLTiJfc^LT, ft^(C7 < ^/-^60L^fflV^-CS^b^^^t±iLfc o Z.<D 

(Dm&x-f-^itoz-x. pH3.o-ci^^^tti±i^3[iitTofc 0 m&^i-^#immzm 

i <7> £ 9 UTt#fcfeft» 21. 5g £ YMC PACK Pro C18 20 X 250mm (YMC)&tf 7 
-fe h y /WtK (40/60) HPLC <fitc3S 8ml/min) lCi?)IL#U {fcf£B#ffl 

18.0^^ 19.8 ft<Dm# 1 £#fc e ®^l«7K^<b^5*t*»m> 5fc*£&fllU 

YMC PACK Pro C18 20 X 250mm (YMC)2fct^ 9 J — /WtK (60/40) SrffiWc: 
HPLC (MlOml/min) <9 Ltt U ®# 2 ({£^0^ 17.6 #) RUM ft 3 (&ft 

/W-eiUSfit 5 w £ cfc U R 287mg &#fc 0 

NMR f-t- h £#1E0 1 ~ 4 (C^-T 0 
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*1 















m^tm [a] 25 D 


-349.3° (c 0.05, MeOH) 


-65.3° (c 0.20, MeOH) 




C 20 H 31 N 3 O 8 S 3 


C 22 H 35 N 3 0 6 S 2 




506.1442 (M+H) + 
506.1453 


502.2059 (M+H) + 
502.2046 


X max Me0H nm( £ ) 


265 (1600) 


End absorption 


v max (KBr) cm' 1 


3320, 2960, 2930, 1740, 

1660, 1550, 1510, 1430, 
1320, 1260, 1160, 1040 


3380, 3330, 2960, 2930, 2880, 

1740, 1670, 1540, 1520, 1430, 
1360, 1300, 1270, 1160 




ttz, ik^mZMTul-Z Z.bfc&'Q (I la) X^M*??^?*? K<fc£ 
»*Mlc»3frt"5-i:*ttJ**. dOT* (I la) X7r^fi^y°^y°^Yit^ 

m*. i^mQRxfRtmmmdkc^m^^i-^tn^hti^ (#i»2ooi-354694# 
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OH 




(I la) 



mmtzmw^TF-rio^. hdac pi^^^u %tzt hmmi& 
Mmmm&.&&k ucw\ es&ft&A, fiui#!ay*tfe>;»is. 

ttK0J 1 : HDAC R1IKK 
(1) HDAC©»^tt« 
t hSifiL^*^ K562 *fflj&cfc !)$iLfcfelr$ffl?>©^ (Yoshida.M. et al 
J. Biol. Chero 265, 17174-17179, 1990) l^oTttttiU J t©tttHiR*' Q Sepharose FF 
(77/W-/7&; 17-0510-01) $rffil\ 0-0. 5M O NaCl OM^BKX V HDAC 
O^ffiSffcfifofc, HDA$»$[15mM V ^m* V V & (pH7. 5),5%i/DiTP- 

/K 0.2mM EDTA] T'3g#r£ : ?To7i e 

12 
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(2) HDAC ?mfe&<DW\fc 

Nare, B. et al Anal. Biochem. 267, 390-396, 1999 fc$£oX&J&£tltc, fc'^f- 
> it C 3 H ] 7 t f /I' t ^ b > H4 ^ 7 s f- K ( aa 14-21 : 
Biotin-Gly-Ala-[ 3 H-acetyl]Lys-Arg-His-Arg-[ 3 H-acetyl]Lys-Val-amide (Amersham 
Pharmacia Biotech tth £1T [ 3 H] Tir?vU t * h ^ IfcfWS.) £ HDAC T y 

[ 3 H] T-fcfvVfc* 60 v^;*"* W h — /KDTT) 4r£t? HDA Jg«fRtf 37 

MM(C«L^n?r25Ml (1) "CUM • 8*f Ufc HDAC ®# 25 M 1 iftft&Lifi 

jv 800m l »;til£ • »'C?*ffv\ ftlfc*fvH 400^1 w-^-^7^ 
fc«RU 5riOVVfl/-^-?:©DLTiltfc [ 3 H] »MfStt^I*^^ 
fl/-v^3 ^TSI^Ufco 

iff t si* £ £ 5 if k ^ ^ fvw* /u* k (dmso) -e*gfi? • l fc^ 

fe& 2/il KftDU ±W2<DT5/-fe-f^tT5^i-C\ HDAC |!i^t5liSSttS:ft 

#%m<Dik&m Q At/ R HDAC Pl$St££^ U^tl^tl 10nM <B*£fc*5V^ 

T 50%^±^ HDAC »*iaSFiSttSr^ Ufc. 

96 ftx* hTV- h^{Ct h^cjaWiS** WiDr M % *>3W4fc h SlftL^*5l5 K562 
«£5X10 3 <@/weinc&6cfc5MU 37^, 0.5%C0 2 ^ ^a^^-cfffit 
fc 0 18 R#P^ #ift-e*3RL/t»ttl; (DMSO) fe«tt^«*0«««)^«QXf±RS:SS 
7JPL37°C, 0..5%C0 2 >r^3.'<-^-tfT*$b»J:72l$raJ&*Lfco M<Z>if 
Alamar Blue (BI0S0URCE tt) £ffl^T$j£U 0. 1% DMSO j&JQ • »fc 9 fecfcO* 
0. 1%DMS0 jfefJP • (WPfi*. lOOXPflWi LTflflMfc* 

»&<E>iBJfiM%&#«>, i§5®£50%Pfi;g-f52§£ (IC50AS) £ logistic Is] JUKI £ 5 9 
ffitfco JtOSft*. ^#jQ^WiDrA^K562 M^i-§Mli5iiPI*^IC50{it« 

13 
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ZMtl 3. OnM RXI 1. 4nM, £ 1tft&Vs R <0 WiDr K562 ttWSfcfcH- ^MM^ 

35mm7M y *>» 4 3 (-K562M& 1. 5X 10 6 fi/r -f ? S'alC&S <fc 9 ffiffi U-t^flK 
mm (DMSO) *3±tfll*0>»£ (0.3-30 nM) (DfcGto Q Xtt R U 37^ 0.5% 

fc 0 il'L^fSt^i 9 @HX UfcSWJfeifcJRIfefc: TEN buffer (10 mM Tris HC1 (pH 8. 0), 1 mM 
EDTA, 1% NP-40, 1 tablet / lOmL Complete mini (Roche *±)) Sr^P U 7X±X V 10 
#P^gfL iS^«{-«t9±ffiS:lsli|XU 0.4 M «ffift£J:<iS£-Ulc_k-e l 

Wllfc. &^#8IKJ:9±^#£IIML 5 «i07t h>-i:^L-20 o C-t' 

77 vmz.xfe&Ltz 0 hyaeKttWt-fti^-csjfet^v^sDs-PAGE, 

(UPSTATEbiotechnology tt) — ft^tflcidtt HRP ^I^Ja p f-=¥£aft (Amersham 
Pharmacia Biotech |±) £r#i#l L, ECL (Amersham Pharmacia Biotech |±) {ZlTlBSteS: 
tlffl Ufeo ft&m Q Xtt R ^Sf-^^T'f^^a-^^^/K-it^ Lxm^x* 

^m&$vfc$it£T±3-MkKx bym<D/<y wmttiZ fritz tfrb, *%W<d<£ 

'a i &l Q TkXf- R tt K562 ftllftrt |C*5V t HDAC Srfflftt^b >-<DTir fvWfcfc Jul * * 

aTWia^(OiC^Effib<223>^{i x TArtificial Sequence] ©&W£rfEflrt" 5 0 
3 # B &t>* 7 # @ ©7 * 7 m Xaa # £ 1 N 6 - [ 3 H,]acetyllysine "Cfc 5 Alttfc'&fifc l> 

14 
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If # <D $5 H 
1 . S(l)fL<li(I I) -C^^5r^>^ Wt£*^fcfi*ftb©»3ll 



2. «!*OififflllE«©* (I) ^$^5¥S^^^^rt^oig«[af 5 D - 
349.3° (c 0.05, > * / SrW-t* - <b Sr^«t ■rsf^^^ Kfc£» 

Ogttffc. ^L<(is»*^HlfBic^ (II) -C^^tiS^ffi^^^^t^o^ 
ft£[a] 25 D -65.3° (cO.20, %%1rZ>Z kZWUkblrZy*-?^-? 




S 



(I) 



(II) 
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<130> Y0342-PCT 
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<210> 1 
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<212> PRT 

<213> Artificial Sequence 
<220> 
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Terada, Yoh; Mori, Masamichi; Amino, Nobuaki; Suzumura, Ken-ichi; 
Takahashi, Isao; Amase, Mitsuo 

<220> 

<221> PEPTIDE 
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<222> (3) 

<223> N 6 -[ 3 H,]acetyllysine 
<222> (7) 

<223> N 6 -[ 3 H,]acetyllysine 
<400> 1 

Gly Ala Xaa Arg His Arg Xaa Val 
1 5 
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